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The following specification describes the nature of this invention. 



PRICE: TWO RUPEES 



The invention relates to the PRODUCTION OF P0LYOL3» 

12-hydroxy stearic acid (12-HSA) is subjected to 
self-condensation in an aromatic solvent madia in 
presence of catalysts like aromatic sulfonic sold, "till 
the desired degree of polymerisation is attained. The 
polymerised product is the polycondensate of 12-HSA or 
einply Poly (12-HStfO* The* extent of the reaction or 
thfl) degree of polymerization can be monitored by the / 
amount of water collected or by the drop in acid value. 
Suitable modifiers lilce glycol, glycerol and trimethylol 
propane are added at the stage when desired degree of 
polymerisation is achieved and the. condensation reaction" 
is continued till conpletion, to get polyols of 
desired molecular weight and .functionality* 
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1." PROCESS FOR THE PRODUCTION DF PQIYOLS. 
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Til* foiiMvliig apodflcafloa particularly <JwcrU*i and ascertains the natuw of 
and tho manner In which it U to t* porfbonad 
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Polyole or bydroxyl terminated polymers Mo the precursors of 
uretbane polymera. Moat of the comnercial polyola are of polyatber or 
polyester type* Hovwer, the polyether type* Wo bo for found vider 
applications and larger demand as compared to poly eater type polyola 
in the ureihane industry* Naturally ooourring eater type polyola, 
like caator oil, have olao bean found suitable for various coianeioial 
application* Caator oil and ita derivativee have bean used aa polyola 
in three different vayai (a) unmodified, caator oil aa baa In polyol 
(b) ita trtaeestorified produot, and (c) as tare bt ita fatty aoida. 
The eater type polyola inantioned above oould not lead on to vide and 
bulk applications in the urethane industry, aa any modification in 
chemical structures of the eater type polyola vas aimed to meet only a 
ape oil io ehd use* 

There hwe previously been attenpte to get polymers from fatty 
aoida of caator oil for varioua application*! For example, icoording 
tp US Patent Ho. 27,55,978 mixture of iatty aolde of eaetw o.U have 
been intranrcleoularly polymer iaei at 2P0o : to 230*0 In vacuum for 16 
bonrfl under nitrogen atmoaibere and farther the reacting eetolides 
hove been eater if led vUh high molecular voight polyglyeerol. Theao 
products have been reported to bo useful in the preparation of vater- 
la-oil emulate* and chooolate coating for ice-oreom briqnettea, Almoet 
aimilar product* have heen produced in aetoi>liquid or pasty form aa 
deaoribed in Dutch patent No. 82,891 rind they are used aa stabilizers 
and emulsifying agent b. 

Bbrlioh, Ai, H«K* Smith and TtC*Patton, (j^m. Oil Gbem. Seo^6i 
149 (1959))hpvo reported varioue rioinoleia acid and 12-hydroxy ateario 
acid polyola f or ur ethane foama and elaatoaor applications* Theaa 
polyola .are low molecular voififrt manbeaters of rioinoleie aoid and 
12-hydroxy stearic acid with various glycol*, glycerol or pentaeryth- 
ritol. Though the polyola thus prepared would have higher functiona- 
lity and increased molecular veigrt to' a limited degree, the concept 
of polyuria ing the fatty aoida of oaator oil and suitably modifying 
the a una haa not been cited. Lovr moleoular veight. monoeaters of - 
rio in oleic acid have also been reported by Baker Oaator Oil Co*, USA. . 
under the trade name of Folyoin* ^"see Fatton TJiu iL.Ehrilich, and 
Hi.Smith,. Rubber Age (N.Y) 86, 639 {19&C)J. 
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US Patent No. 30,»f6,?17 deaoribea the dopppiition of engine 
lubrioatingolla, containing mat inhibitor -db:irtlib^ ,: i^l7ithl l '» a nt.' 
glyool-bia( trirloinoleat* ) with a" total molecular '-tfelgtit; 2 , 000 ' 
ha a been uaed. 

Aoodrding to Oeman Patent No. l?,i>0,29 k KCl,00Bf}, a polyeater 
of molecular weight. 1700 vai prepared by autocondensation of 12 
hydroxy stearic acid condensed with giycldyl methylaprylate, to 
introduce' uriaaturatian, and oopoiymeriaed with methyl mathaprylate* 
These polymers have been found to increase the atablllty of non- 
aqueous polymer dispersions. 

Qertan Patent No, 20438,297 describes a hydroiyl termlnatad 
polyeater produoed by reacting diol or triol with poly ( 0 -hydroxy 
oapwlo acid' or poly ( 12 hydroxy stearic aoid) and theae polyesters 
are used as ur ethane adheslves for polyvinyl ohloriqe. tat 
preparation bf the pxxlyeatejra with terminal polyhydrox> groups 
starting f*o«7 12*hydroxy atearic aoid and their Use * 8 forming - 

, ^ < . • • • . . « , • . ..* •»» . ( 

However, none of the above patents cove*, the concept that la 
covert* In 'the pretfent ihventt tot a' *ange of polyols 

for .a variety of applloatlqna. The present Invention, which adopts 
a: method Invoking the) use of . the eaters of fatty aol4a. of ©aster oil 
for production <»f po;iyolfl f can produoe polyola of average moieouier 
■y*±#ii* : tfailng f J00-3200 "anf functionality 1ft. the range of.' 1 
2 io%: ahd>iT 'anj^de>i*ad .tutor* of ItmoUonaiity *yiz. primary or ; 
•io*ftda^ ^.^roxyl gT^)-'ao. as to aubatitute polyether based polyola, 
which are petrochemical baaed. 

In 'this specif ibatipni unless btherwise spaoified- 12-hydrOxy 
acid is referred aa THSA* 

-.••5m 
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According to thia Invention, a process for producing polyole 
comprises homopolyinerising 12-hydroxy stearic acid (XEflA) in an 
aromatia solvent to poly THSA, is presence of en eoid catalyst, 
monitoring the degree of polymerisation by Heasuring the 'drop in 
acid value of the said homopolymer till the degree, of polymarisation 
ranging 2 to 10 is achieved, treating the said poly THSA with 
polyalcohola such as herein described, so as to react completely 
with the reeidual c^rboxylic groups of the a aid poly THSA and 
recovering the .polyol from the reaction mixture by inown methods. 
For example the recovery of the polyol may be effected by distilling 
off tha aolvant* 

Au an acid .catalyst, for the process of this invention, 
enhydi-ous para-toluon* sulfonic ©id therein referred to as PTSA 
way be uaad. The said catalyst is removed from the reaction product 
l>y percolating the cooled mixture through an ion-exchange resin* 

As example of polyaloohols used for the process of this 
invention,, aay he mentioned glycols, glyoerola, trlnaethylolpropane 
. and pentaeryfchritol. 

. The tfiomloal reactions taking, place in the two steps are given 
below; - 

Step -1 - KToubpolym-jriaation 

n HO [ CIT -<CB a >t 0 - 0 -Oj. E Ok^iai! 120 [~ CH -<0H 2 ) 10 -C '-oj 

r I 

CH., CH 3 

12 - hydro?:?- stearic acid- CXHSl\) Poly (ik hydroxy stearic a cid") 

or 

P,ily - TiiSA 
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S tep-2 - Modification 

HO ^OT-(CH 2 ) 1(r 0 - oJb + BO - (CH 2 ) n - OH+E^O-O - (CH 2 ) 1( fCH j- OH 
OHj Cffj 



ioid 



ootalygt 



0 0 - 

HO £cE ~ (CH 2 ) 10 - 0 - oJ^CHj^ ^[O^C - (cEg)^- ffl } <H + fflgO 



tt n 

CEj CSj 
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pifunotional Polyol (poly-diol) 



In the present Invention yater formed daring oond en sat ion- 
polymer is at ion of 12-bydroxy stearic acid is remwed -continuously by 
oncotropic distillation a 0 ing a solvent (either aliphatic, cyclic or 
aromatic hydrocarbon) as entraining agent* . Bavn et.al. (Bwn P CJB^Hm 
and Huglin M,B* (Uni*Liverpool Bugl»)i Polymer 237-62 (1962)) found 
that degree of polymerisation (DP) in melt polymerisation of at 
a given temperature is proportional to the concentration of catalyst 
p*toluene sulj&onlo eoJ** (PTSi)* At a given temperature and ooneontx*- 
ation of the catalyst, the degree of polymerisation (DP) is found to 
increase linearly vith time. The departure from this phenomenon is 
found to occur only at higher temperatures (above IJCKc)* In the 
pceaont invention, polymerisation, reaction temperature has been kept 
under control yith ttie use of suitable solvent as en trainer. 
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■ A* a first step, THSA is 'dissolved, la toloon© orvXyi«n« 
(to set 20 to Bpjt solution ) * TESA i» homopoljarieriseb* in solution 
in the presence of the ortalyst IT3A:(o.l to 2# of ;T^A/.t0 ^tjh$. : :. . 
deairid level (DP 2 to 10). The decree of ; polyieris^tiori; is nbhi~ 
tored by noting down the drop in acid value- oi the :\i^opblymiTi:^\ 
(poly-TffiA), At this stege p as a second step, a low molecular i 
weight poly-alcohol such as glycol, glycerol,; trimeilqrlolpropoiao> 
pentaerytbritol^as modifier is added to the product of Step-1 so 
' as to react completely with the corboxyl content, of poly-TESA. 
The polymerisation ia' con tinned further till the, residual qarboiy} 
groups of poly-TESA hre reacted completely to get the . desired 
polyol. The' reactiop prod note of 8tep-2 axe percolated through a 
ool'unn of suitable ionrexchange' resin '*bere' the catalyst i FTSA f is 
held back after exchange in the oolunn. .The entrainer toluene (or . 
xylene; is recovered by distillation, leaving. liquid polyol .behind. 

: . The nature of the t^ydr axyl group* (snob as primary or ■ 
•secondary) in; the final .plr^uQt''pdiyol^ ; ih6 jmoleeoifcr weight of the: 
final product polyol end the aunbor of hydroxy 1 grbttps required per 
molecule iof polyol can be controlled in St ep-2, as desired f by, 
following ..the procedure given iu the present dnvehtion* : 

The following examples *' a liliiB^ir^rtMr. 4htf a: ^kjr^«)&t "maibi^^ of :. 
preparation of different molecoiar weighlt poly ols modified by dj- 
etbylene glycQl (f or poly-diol i6ob to 2000, ?ZQ0 to 2&00 and : . 
2800 to 3g06 molecular weights ), 1 ,1 ,1-trimGthylol-propGoe (for . 
poly-triol of 2200 to 2600 molecular weight with primary , cxd' eecou- 
dftry lydroxyl groups), glycerol (for poly- triol of 2100 to 2700 ..." 
molecular feeifbts having only secondary tydroxyl . groups ) , pentoery- . 
thritbl (f or polytetrol of 2000 to 2500 .molecule* weight). '< 
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ggggglfcl - Prorarfttion of po^rdiol of 2200 to 2600 molecular 
weight range * 

The experiment vat oarried oat la four stages a f b, o and d as 
doeoribed belovi- 

e) \ 300 g of 1HB4 (mlninsim 9$ parity) , 225 nil pf..4iatill«d* ooamer- : 
cial toluene aid 3 g of anhydrous j*-tolaehe sulfonic oc id irere 
cliarged into a three necked round bottomed . (one litre) flank, 
via an arrangement for beating to .120* tq 130*0 end cont^oae 
removal of vater aaeotropiqally (Dean end Static trap)* The 
• reaction mixbire vas kept under agitation by a nercury seal sti- 
rrer, fitted to the flaik. the vater formed by condensation 
vas continuously removed from the system till 13«3;. : fc. of vater 
vas collected in the Bean and stark trap (or till^Jtot aoid vUue 
of tbe reaction products dropped, to 30.3 .*ngK0E/g)»; 

b) 13 .23 g of freshly die tilled diethyXene glyeoi xa^? Added to the 
xoeotibri prodaot of:;(ay ; 'ini^la^ljr after tf .3 g of/^ter.vas 
collected . The reaction rims further centime* ^ill ;an additional 
4«3 g\of vater vai oolledted and tbe aoid value dropped to 2.3 »g 
KQH/g. 

c) The reaction mixture ve* 4tioled to room tesspereture on4 vas 
percolated through a 100 inl column of * W*xeh*fage resib (zeooarb-223) 
viih a free volume of one litre*' Jbe peroolation rate iiue toaiat^ 
ained at 20 oi. per .hour 

d) The elute obtained after, the peroolation from (o) vas taken in 
a 1 litre round bottom flask and vas 4 is tilled under reduoed 

. pressure to reooyer the toluen* end 263 g of poly-diol bftving 
the folloving properties t / 

%i~ Hydroxyl value (pg KOH/g) ' *7 #3 

2; Aoid value ; ( n . ) # VV *W 

5 . Iodine value • 1.0? 

A. Viacoaity at 30*0 in ops 1 2i00. 

3» Specif lo gravity at 27°0 .0.926 

6« Average molecular veigbt 2250 

■ $ ■ 
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Bxamplgg - ^ paration of poly-diol of l6 00 to 20C0 molecular 
weiftbt wnge 

a) The procedure followed was woe as given In (a) of Bxample-1 , 
except that the water formed by oondep«ation vas continuously 
removed from flie eyBtem till 11.74 8 of water was collected 
in the Dean ana Staric trap (or till the acid value of the reac- 
tion product© dropped to 40*54 mg KQH/g)* 

h) 17.6 g of freshly distilled diethylene glyool was added to tho 
reaction product of (a) immediately after 11 *74 g ol water was 
collected and the reaotion was further carried tat till an 
additional 6.45 g °* ***** collected and the acid value 
dropped to 2.25 mgKCe/g* 

0) The reaction mixture vac cooled- to room temperature and wae 
pore dated through a 100 ml column, of ion-exchange , regain 
(Zcooarb-225) with a free volume of one litre 4 The percolation 
rate wae maintained at 20 ml per bour# 

d) The elute. obtained after the percolation from (c) wae tnjeen in 
a 1 litre round bottom flask and waa diatilled under reduced 
pressure to recover the toluene and 259 g °* poly-diol, having 
the following properties* 

: • U pydroxyl value (mg K(ffi/g) 7it0 
2. Acid vAlu* ( « ) • 0>B? 
3« Iodine value • • • \ . 0*98 
" ' 4i • Viacoaity at 30»C In ops . » • • 2400 

5. Specif io grwity ut 27°G 0*929 

6 . Average molecular we i{^t **» 1690 



1 II 



ffxflmplc'-3 - Preparation of poly-dlol of 2800 to ?200 molecular u 
welflfrt, range y 

a) The procedure followed waa same as given in (a) of B^mmple-lf 
except that the water formed by condensation waa continuously 
removed from the system till 14*32 g of water waa collected in 
the Dean and Stark trap (or till the acid value of the reaction 
products dropped to 23»8J mgKCB/t^ 

to 
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b) 10,28 g of freshly dietilled dietoylene glycol waa added to thj 
reaction product of (a) immediately after 14,32 S °* vater was 
collected and the reaction was farther continued till an addi- 
tional 3*74 g of water vos oolleoted and acid valu© dropped to 
2.79 KQE/g. 

o) The reaction mixture via cooled to room temperature and vaa 
percolated through a 100 ml column of ion-exchange reain 
(Zeocarb-225) with aired volume of one litre* The percolation 
rate vas maintained at 20 ml per hour, 

d) The elute obtained after the percolation from (c) vaa taken 

In a 1 litre round bottom flask and vaa distilled under reduced 
. preesure to recovor the toluene and 250 g of poly-diol hewing 
the following properties!- 

if Bydroxyl value (mg KQE/g) 32 .3 

2. Acid value ( « ) ... . 1,2 
3* Iodine value 1*8 
4. Viaooeity at 30*0 In Ops • ■ 2700 

3. 8peoifio gravity at 27°C . 0.920 
6* Average molecular veiffht • 2820 

ff ^ffiP 1 *^ * Preparation of poly-trlol of 2200 to ,2600 moUoular weight 
range with primary and eeoonflary hydrozyl groups 

a) Tbi procedure followed vaa same aa given in (a) of Example-! » 
axo^pt -that the water formed by condensation vaa continuously 
reused from ttie ayBtem.till 13«3 g of water vas boileoted in 
the lean and Stark trap (or till tho acid value of tba reaction 
RfOduite dropped to 30.43 »g K(E/g). 

b) 16.32 ( of l p i r Vtrimetbyiol-propane (TMPi poly-TffiAu 1|2) vac 
added to reaotion product of (a) after 130 g of water vae 
collects, and after cooling down the reaction mix to facilitate 
tiie addition of the trimethylol^propane. The reaction van 

. further fcntinued till an additional 4.95 g of water waa colle- 
cted and , c id value dropped to 2,15 mgKQEC/g. 

// 
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o) The reaction mixture was cooled to room .temperature ana waa 
percolated through a 100 ml column of ion-exoban C e 'reel* 
Ueocarb-225) v"h free volume of one litre. The percolation 
rate waa maintained at 20 ml par hour. 

d) The elute obtained aftar the percolation from (d) waa taken 

in a 1 litre round bottom flaatk and waa dietllled under reduoad 
preaeure to recover the toluene and 260 g of poly-triol haying 
the following propertieai 

1. Hydroxyl value (mg KOH/g) 63 

2. Acid value • ( a ) •■• 0.5 

3. Iodine value ..; • ••• : 0,81 
"• V. Viaooaity at 30°0>. CP* } 2 ?°° . . 

5. Specific Brevity -At 27°0 . P«932 

6. Average mblecuiair weight ; '. .226° . 

Bxemple-5 .' lanttai " f ™iv-t,r1nt i>f 2100 tin BOl^tt . 
. might rang e yjfeh nnlv. a B ronn H rt ttydxnXYl firpung 

a) The procedure? followed waa aamea 'given in (a) of Bxemple -1, 
; exvept thatthe.»ater' formed by condenaation waa dontinuoualy. 

removed f rom the ayaU* tlU. 13.^1 8 °' water Waa collected in 
' the Dean and Stark trap - < or till the acid value of *e reaction 
"... produota .droppid to 29.97 .»8 K)P/g). 

b) 11.2 tot glycerine (minimum purity) 95*> waa added to the. 

• reaction product of (a) immediately after. T3.M g of water waa 
' collected and the reaction .waa further continued till an addi- 
tional »*. 90 g of water waa collected and RCid value dropped to 
3.05 mg KOH/g.. • 

*) The reaction mixture waa, cooled - to room tinperature aid waa 
percolated through 'a 100 ml' column of ion-exohonge reain 
(2eocarb-225) with a free volume of .one. litre. The percolation 
rate waa maintained at 20 ml per hour. 

d) The elute obtained after ttie percolation from (c) waa .taken in 
a 1 litre round bottom flaafc-and waa diatilled under reduced 
preaeure to recover- the toluene.ana 2?5 g of poly-triol having 
the following proper tie si 
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Hydroxyl value (mg KOH/g) ... 


53.00 




Acid Value . ( n ) »•» 


'3.0/ 


3. 


Iodine value • • • 


0.98 


>. 


Viscosity at 30°C in cps 


1800 




Specific gravity at 27°C ... 


.0.92? 


6. 


Average Moiecular weight •. . . 


2350 



Bxample-6 - Pr»™™ tlon of T^steSSS&JBj 2000 & 2500 molecular 

a) The procedure followed was same as given to (a <St Example-1, 
exoept that 210 ml. of xylene was taken In place of toluene 
and that the water formed by condensation was continuously remo- 
ved from the system till 13->2 g of water was collected to the 
Dean and Stark trap ( or till the aqid value of the reaotion 
products dropped to ,30.15 mg K0H/g). 

b) 17.82 g of pentaorythritol was added to the reaction product 
of (a) immediately after 13A2 g of water was collected and 
the reaction was further continued till an additional V.95 g 
of water was collected and acid value dropped to 2,95 mg K0H/g. 

o) The reaction mixture was cooled to room temperature a nd was 
perdolated through a 100 til column of ian-exohenge resto 
(Zeocarb-225^ with a free volume of 1 litre. The peroolatlon 
rate was maintained at 20 ml per hour. 

1 

d) The elute obtained after the percolation from (c) was taken . 
to a- 1 litre round bottom flasfc and was. distilled under reduoed 
pressure to recover the xylene and 263 g of poly-tetrol having 
the following properties: 

1. Hydroxyl v alue (mg KOH/g) ... 82 

2. Acid value ( ?).••• 

3. Iodine value ••• 2 ? lf 
1+. Viscosity at 30°C in cps ... 2050 

5. speolfic gravity at 27°0 ... 0.937 

6. Average molecular weight ... 2050 

..13.. 



1 h 3 8 6 

We claim) 

1. a process for producing polyols comprising homopolymerielng 
•i2.Warosy Stearic Acid in an aroraatio solvent to poly- <12-hydroxy 
atearic acid), in presence of en acid Catalyst, monitoring the 
degree of polymerisation by meaeurinrthe drop in aicid value of 

the said homopolymer till tho degree of polymerisation ranging . 
from 2 to 10 is achieved, treating the said poly-<12-hydroxy 
etearlo acid) with poly alcohols such as herein described, so as 
to reaot completely with the residual carboxylic group of the said 
poly-(12-hydroxy stearic ^oid) , and recovering the polyols from 
the reaction mixture by known methods. 

2. A process for producing polyols as claimed In claim 1, wherein 
the said catalyst is anhydrous para-toluene sulphonlo acid. 

3a a process for producing polyols as claimed in claim 1, wherein 

the aoid cafcalyut is removed from the reaction product^- percolating 
the cooled mixture through ion-exchange resin. 

»K A process for producing polyols as claimed in Claim 1 , wherein 
the said poly alcohols are glycols, glycerole, etrlmethylol-propene 
and pentaerythrltol. 

A process for the production of polyola substantially as 
heroin described with reference to the examples. 



Dated this »fth day of May 1976. 
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Of DePENMIHO A DePENHING 
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